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4.6 Input data for monopole mounted on a composite ellipsoid. 
This data set was run on the PC version of the NEWAIR3 



Radiation pattern of a monopole mounted on a composite 
ellipsoid as shown in Figure 13 of [5]. The input data is 
shown in Figure 4.6 
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:. Target signature modeling for test and evaluation hardware in the 
loop situations. This work is being conducted by R. J. Marhefka 
under Ohio State University project number 721446. 
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scattering measurements of several spheres has been performed in 
OSU compact range. The bistatic scattered fields were collected as a 
function of frequency and angle of incidence. Then, cross-range and 
down-range images of the target are determined. The image process- 
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those which are not true scattering centers. 

The detail of this technique and the images obtained from measure- 
ment of several targets can be found in [1,2]. One disadvantage of 
this general focussed image processing technique is the large amount 
of computation time required for processing. A more efficient ap- 



proach which uses the time domain response of the target has also 
been developed and will be discussed next. 
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a straight line. If one uses a focussed compact range reflector with 
another horn antenna located in the near field of the target; i.e., the 
horn antenna has a spherical wave illumination, the locus of equal dis- 
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This is a brief review of the portion of the grant pertaining to target 
signature modeling. 


The objective of this part is to determine and implement an effec- 
tive method to integrate the use of UTD electromagnetic prediction 
codes for simulation of radar cross section into test and evaluation 
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since it uses closed form diffraction coefficients. This allows the flex- 
ibility to store the characteristics of specific scattering centers of a 
target and then add the field information versus angle or frequency 
as they are needed. Since test and evaluation hardware in the loop 
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data on a one fourth scale model. The geometry is illustrated in Fig- 
ure 3.1. The geometry used in the computer code is illustrated in 
Figure 3.2. 

The backscattered measured pattern in the azimuth plane for hori- 
zontal polarization at 10 GHz is shown in Figure 3.3. The far zone 




Figure 3.1: Drawing of a QF-100 aircraft {Jane’s 1961-62). 



calculated result [3] is shown in Figure 3.4. The measurements have 
been taken on the spherical range at PMTC at a distance of ap- 
proximately 72 ft. In order to illustrate the near zone effects of the 
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Figure 3.5: Backscatter for a model of the fuselage only of a QF-100 for 
horizontal polarization at 10 GHz in the azimuth plane calculated at 72 ft 
distance using NEC-BSC. 
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Aircraft Code Study 


In this chapter, the modification of the well known NEWAIR3 code, 
also known as the aircraft and missile antenna code [5], is discussed. 
The two most important modifications are: 




code (NEWAIR3) is the third version. This computer code is used to 
compute the near and far zone radiated fields for antennas mounted 
on a composite ellipsoid and in the presence of a set of flat plates. 
Since the NEWAIR3 code is based on the uniform geometrical theory 
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This code has a user’s manual [5] which is designed to give an overall 
view of the operation of the computer code, to instruct the user in 
how to use it to model structures, and to show the validity of the 
code by comparing various computed results against measured data 
whenever available. The present code requires approximately 707K 



bytes of storage (VAX 11/780). It will run a pattern cut of 360 
points for a commercial aircraft model with one antenna element in 
approximately 4 minutes in a VAX 11/780 computer. 
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4.3 Microstrip Path antenna 
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have a cosine distribution along the long dimension of the slot. The 
current in (4.1) is constant and therefore the field description along 
the long dimension of the slot replacing this dipole has to be constant. 

The NEWAIR3 code has been modified in such a way that it can now 
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substrate, (X0,F0) are the coordinates of the feed point and CER 
and CERI are the real and imaginary parts of the relative dielectric 
constant. 

For purposes of illustration, a simple case is considered here to test the 
validity of the model used to simulate the microstrip patch. An input 



data set is depicted in Figure 4.4 for a circumferential rectangular 
patch mounted on a composite ellipsoid. The far field roll plane cut 
is shown in Figure 4.5. This result is a reasonable approximation of 
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Figure 4.2: Cavity model for rectangular microstrip antenna operating 
the lowest order resonant frequency /i 0 - 
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All the results below are shown as absolute directive gain relative to 
circular isotropic or linear isotropic depending on the situation. 
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Defining the model to use is the next step. The best model to use 
depends on the location of the antenna. Simple plan view drawings of 
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Figure 5.2: Comparison of calculated result using the NEC-BSC with mea- 
sured result from NATO for horizontal and vertical polarizations of the 
antenna on a 6’ ground plane in an elevation cut along one of the elements. 




the aircraft are usually sufficient to help define the needed parameters. 
The measurements can be taken off the drawings then translated into 
the appropriate commands. The input set can then be rim through 
the GKS geometry code, NECBSCGM, being supplied with version 
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The next step is to compare the patterns in the principal plane with 
scale model measurements. The measurements are made on a 1/17 
scale model by Boeing [13]. The antenna elements are parallel to the 
fuselage but rotated 45° with respect to the fuselage axis. The results 
are compared for the roll, elevation, and azimuth planes for the right 



circular component in Figures 5.5, 5.6, and 5.7, respectively. A single 
pattern cut took about 1.5 minutes of CPU time on a VAX 8550. 
Notice that the roll plane results compare excellently. The elevation 
and azimuth olanes show deviation near the nose and tail. This is 
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Figure 5.7: Comparison of NEC-BSC results (solid) with scale model mea- 
surements (Boeing) (dashed) for the right circular polarization in the az- 
imuth planes 


OS 

CO 


it 

& 

So 

.2 

3 

• iH 

n 


cj ^ 

CO 


C 


0} 

4a 

CO 


<=> 05 
•0 00 
Cr> 05 

e i-* 

m u 
— T> g 

<D ^ 

** o o 
O o ^ 

fr. CJ 

jf^o 

CO PS J' 

sr l 

CJ rv i 3 

o <u -2" 

S. “I 

a> 2 £ 

.5 •** Es 

^ «s c 

Oh O 

6 *** 

O « 

<■> *S 

* S 

PS js 

*d 

a 
*3 


d 

a 


a; 

no 

‘co 

P 

M 

P 

PQ 


X 

O 


§ 

05 VS 
0) 
hP 


-d 

<L> 

(4 

0) 


*d 

S 

ed 

a 

05 

S3 


u 

05 

- 4-3 

s 


co 

T— i 

CM 

t- 


O 

u 

4^> 

CJ 

05 

3 


5 M ^ 

T3 rvs • rl 

co 14 co 

4-3 ^ 

r-H 4; 

:s£ ‘ 


1 — a 

rt 

c/T 

d 

•n 

0 

ecj 

p$ 


05 

a? 


• 4 ^ 
£ 
CD 

6 

CD 

fr. 

«0 
e 

-H ^ 

S ^ 


SS 

e 

CD 


W 

H 

cT 

*d 

’3 

e 

SJ 

PQ 

Q 

£ 

c5 


CO . . ^ 

> 

rr! ’3 

^ 4a 

a 2 

* o o> 

Oh -4—* 
bD u nj 

S c2 +? 

^ ^ CO 
0> ^ ^ 
"d d .0 

o h2 

e*so 

a; o a; 

5 H H 

c6 „ 

£ ~~ rH 

hO co 1 

•E <u T-t 

" *s c 
&i S 

S3 ^ *“ 

EH c ’g 

s . § § 

§ §4 

0 g t 

co d 
d M 
a? fl h 
pQ E CM 

. to ^ 

Q .S t-T 


i o ‘g 

D M O 

“ S 

bp_ vT 

C (0 <LI 

•c g -g 

j> 2 5 

a> • j3 

.g 13 u 
-g 

w S S3 

_H ^ 0> 

!§i 

w <N £ 
rt o g 
w C ^ 
^ Z 

0 ■“• a 
^00 
g S5 a 

o> cd 

6 -g £ 
■g “ 

«e Js 3 

8 -® i 

O 8 -5 

r. 'O <J 

0 

M H 05 

0 a 
'g'g a 
0 S3 “ 

-S 

J & 3 
8 8 
Is I 

u a «i 
vi i-i a 


8 s 

Ph lO 

"d 00 

O i-H 

U |> 

bO ^ 

5=1 S 
*c 0 

S Oh 
^ 05 

^ rt 

m H 
u o 

•B ‘3 

ci X* 
X W 
05 

*3 

O 5: 

• ^ ^ 

13 T3 

05 3 

CO rj 

co cd 

s s 

t-4 

o JO 
M >H 

ce v 

3 ^ S 

g 

O - CM 


"3 

o 

2 

T3 

£ 


0 

o 


ro r T. w 
OhO pQ 
05 M rj 

P 8 S 

14 

kT C r° 

S < 

cb 

Oh § 
05 S 
JH U 

Ph _g 


05 rr> 

* *-t w r 


o 

CO 

o 

(4 

4-3 

o 

05 

H 


bO 

PS 


ce a 

«JS .2 

S S 

(JJ 

S3 > 
S 


a 

P 


(d 

4J 

CO 

o 

■a 




CO 


O 
» to 
• PQ 


f-» 

05 0 

^ rO 

■' u 


u 

CO 


u g 

g 05 


CJ - 


CO 

cd 

X 


CJ 

CO J 

0 H 

*H H 

gSs 

O 

13 W 


co 

44> 

% 

PS 

o 

(4 

05 

< 


ns 1 
a ^ 


o d 

a> P 


1-Ph 

ji .BP 


(4 

O 


«3 

CJ 


to 


05 

PS 

o 

N 

3 

a *2 
3 *3 


A CO 

£r *h 

pin 05 

CC3 > 

'3 


, ^ *-H 

P w 


ce 

d g 
.0 o 

>4 V5 
05 -g 
05 w 

a is 

’bp ut 

PS .0 


05 


OO 

I 

10 


Pi 00 
05 CM 
05 O 

M PSh 

rt* 

W co 

13 

.a h 

M 50 

IS 2 

a £ 

w . 

hS 

o S? 

-H "H 

05 PS CJ 
^d 05 C$ 

h a ^ 


o 

U 

44> 

CO 

05 
> 
»— H 
• ^4 

CO 


■g (8 0 

u 3a *c 

O 4-» 

d O 

^ *_a 

J^o 

H 


H 


a 

s 

I 

d jo 

Q5 
co 
d 


w 

s 


00 


OO 

CT> 

l-H 

o 

co 

6 

S5 


6 s 

15 

v S 3 

Q 43 


V 

1 


t- ~ 


Pi 


u 

v o ^ 
•ri Ph d 

8*2 | 
bO -3 
d W T 

.2 u P 


??■ 

O *tJ 


PS 

0 

• 1-4 

1 


"d 

<J 

05 

d 

S cw* 

Ph 

05 *d 

M d 

Pk d 


05 

H 


d 


d 


; s 
s§ ™ 

’£ « 
o ^ 

: O 
Oh W 

£ a 

S £ 

^ 1 

CJ P 4 

*§ g 

2 p 

°i 

n S 

d ^ 

s « 

^3 pi 

hM 05 

. "g 
^ d 

^ d 

a | 

p4 *3 

PQ - 
• £ 
Q d 
W hP 


10 


>> IH 

xi S 

co 05 
U d 
05 .2 
> bD 

•a a 

p w 

<l> d 
4^ U 

d *C 
co o 

05 

l a 

o "s 

H I 
4 1 

05 05 
i-H Q 
50 M 
t— I ^ 

*- U 

^ © 
M "tg 

a§ 

6 *8 

*8 « 
•a S 
• 6 -§ 

c-t 

^ -*4> 

- ^ CJ 

13 J5 
§ a 


o 

4* 



ing, Sep. 1985. Prepared under Grant No. NSG 1498 for National 
Aeronautics and Space Administration. 

[6] W. F. Richards, “Microstrip antennas,” in Antenna Handbook: 
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pp. 232-238. McGraw-Hill Book Co., 1961. 

[13] S. Hunter, “P-3 update IV antenna test report,” Document 
No. D385-66744-1, Boeing, Airborne Antenna System Group, 
May 1988. Prepared under Contract No. N00019-87-C-0269 for 
Naval Air Test Center. 
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